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mzftz P R 4 ¥0»i* =e U i: 
v-£;;*^y33J:tfPR4^;*^yicgggi$*u x^ 
v-i^^y, PR4¥(f»i^^Ufe«ki;x^-^^& 

fiJ:tKfe*:<Z>x5-^IR^t{C«J:»Jlffi!l$4x5 
tjCOh LT^ECD^aox^-^&Safei-Sfeftox 

x^-*^cD^I®li$:^L##-tSfc«b<^ JS&fS 
Sx^-y^EJS&i:, 

JS®rSnfe^©x^-*^©^®Sltc «fc »JI8S!I34x 
f:X5 -*^«T-|§^-f * *v<T® S/>tK;Ux9 - 5:11 

cStiS, Sax^-^fTiEllIS&ii^tf, Sf#«3{C 

-hi 6/1 7 (d = 0, G=6/I = 7) g^=z-K 
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^'^;L#^<^iCDS/-^>'^{C=2- K-fb-t-5fctt)©x> 
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hMzwtts p r 4 ^fbmas&$:#tf p r 4 mtvy 
*&$g£-f3fc«>, £<fctfPR4 hi/y^fta**®«i 

HWf^ * >^;i/&3eft*fc*JCifiKS*iS P R 4 
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P R 4 ^ ^{fJIgJSJ:^ P R 4 ^fb-t>">yy 
EPR4 hl/y^S:as«fig©t/-^>^$:-^OPR4 

Sf^tc^-rsn- Rb$*ifcf^*;Mf^<z>te<Dii£ 
3nti/-!r>X £^ y X h TfSfci?)© P R 4 jg5& 
iEillllS&i:, 

PR4fflHBIHllI^*hrS*lfcEPR4 hl/y*£ 
SSPR4ijlS5&^P J »rs lilfiOX^-^^^CDfi 
10 «U&^x5-^£l^^.5fc#>tf>PR4^*tf&ffi 

EPR4 hUyxfeil-5PR4ig|i&A>e>^-rs^L 

■r^* ;i^#«xa<z)ii^$ tit «r >^®8ima ftfc 

fcOfeflWrfSifeft©. PR4SKIBHm^j:t5x^ 
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M#*12] U-M6/17 (d = 0, G=6/ 
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[0 0 0 1] 

#J&g*9*4 (EPR4) ^*;i/0)fc0>0), 
[000 2] 

SU^fS^fe*:*S (PRML) fcDW«i*. *fc-jRH 
4PRML >>^rAT?ti7 * ftfflv \T«tWB# 
aj#SF*9*4 (PR4) M#{C^fb-TS. PR4f J ? 
^;b©HS!»P^^K« (1-D2 ) T?&y, ddT' 

t>-t. Lfej^oT, PR4^*;i/©li#©&v>ffi;t; 
tt. >JWl**»e>, A#«#£2T£tfl$®£»!Hi: 
fe*>©&^>f UfefcCDK^l/Vy, PRMLi/XfA 

[0 0 0 3] PR4 (1 -D2 ) tfy MC 

iS, U-tT>^f 52o© (1-D' ) ^-V* 

;bt^L<, #^0^-V*;Wi^-V*;i/b-N<7)2^(3D 

lT-iwu d' amimr^2TtLt^im^m 
w*p7*»y, -r^t.D' =d2 tfcs, (l- 

D' ) ^^*;i/CDfc«bo^^tr^fflSi©^T'ii^l 

(1-D' ) ^*;b©fc»©2o©fcr*fcr&ffiS§S:-f 

y* v-7-?2>z.mz£*jmiZtizz\£tfg>\ l \ z:e> 

"TtUi P R 4 ^ tSfcBHBH**"* * ;i/ b- K © 2 #© 1 
T-iW-fSfeib, (VLSI) EB&lcfcwt 

iS-f Sitter h Sr^ifltc^^-arSZii^T* 

2o0^>^'J-^n§ (1-D' ) fcf*tf& 

m&zmm-tz p R4 tfi&rj#i©w, xmmmiz 

> (Nguyen) ©#|IH3fft^,341,387 r-?V*? 
-f ^wfcWS P RM L * =? X 4 ©it«>©fcf # fcf&ffiSI 
(Viterbi Detector for PRML Class IV in Disk Driv 
e) j {C»e>4x5fc*5e>o 
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[0 0 0 4] SSfiT-ti, mttMk&*m^t-W l frtf& 

V^T.A (PR4ML) J:»J%ittjBOJ:"v\ &^I3^© 

fctb<D-*yzfV y ?T-*&tmffi^<DM'bim£ o T 

^M^c^fb-T s©icjg^ e>ti£ 7 ^ ic j: y 

eft^j^^-v^^-y-^^y^ysnfeffi* 

T^-rsoA^yiEifrefes. uaa&tc m&omm 
v h^ji^* 4:fcj:y. 3©$t#© 

[0 0 0 5] ^©^TvM/XiflllCO^O©^-** 
;i/S/>^;i/5r±EIS, PW5 0/T>2. Ofcv^, IE 

PR4^*;i/«fcyfcEPR4^-V*;i/©M$ffc 
20 J*«*H«TV**. ItmffmfiMR (1+D-D2 -D 
3 ) T*&5, ffi3BaJ#J3a?*5*4 (EPR4) 

7^4 (EPR4ML) {C«fcy, |BNBKK#J:yfflr^ 

PR4^^^;i/^(c^fb1-*i:> fg/§«c©$£&©if 
*tf*J?&V\#i&-?%S. l/frU&#e>, _hiE©PR4t^ 
4Hf*ffi»fc»fty. EPR4^*fcri£ffig§£, tP-v* 
HO)2^CDlT*»rf^-rS2o03toiL-f>^y- 

V\, L£#oT, g^ga^^^A{C33V^EPR4M 
L ^^-rSUK©^^^^ E P R 4 tf^ffi#|« 

p R4 tf# br^m^i y =t,5itc^$tT'fe y , mmitizit 

[0 0 0 6] ©Fin Tt:ffiSfSt>^H|rin 
A*2/>3i?;W*x [n] T'fey, EPR4f^©!fi 
#©^V^^;14, yEPR4 Cn] =x [n] +x [n- 
1] -x [n-2] -x [n-3] IC^oT^^tl 
•5= A^l2/>3j<;i/lir3iT*fe.5fc^ -2, -1, 0, 
40 i fciitf 2 £:^e> 5r3©^^*;i/ffi^ji/>^;bOor|g'ffi 
^-v*;i/ffi*>»jJ<;wi*fe, ^a : (Z)3&^^EP 
R 4 -9->^;b* fetdm«W«e e p r 4 -v-yzfjbumiti 
5„ EPR4^-Y*;wi, S^cd 3 -KDrMxtti/ytf. 

;k s [n] = {x [n-3] , x [n-2] , x [n 
- 1 ] } CD 8 O© oTtHSffi&S'filCfg^f S 8 OCDtflffi 
5r*-T-2>. EPR4^^^;WCMt-S^ffi^Bll±, " 

&?v*j\smfiyytfjii3£Wk(n#m%:m-?. WffiM 

50 5„ hby^©#ai${i, l^O^^^^l/lz-h^D^ 
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[0007] \£9\zmmtzttir&wmki3mt« 

»J, £©*£©ffi«i:tt2*=L-ir U v.WBPJft*. 
#?B*;m ^;WDM. EPR4tf*tfttffl»tt8-3 

TS^S^So #*ny*,1M*;i/©tig. 1 6©i&i&gg 

[0 0 0 8] ^ffiOVLS IfiilCfi^T^IOf 

tfsfcfffc e> 3 jW^WcaMxtf, #WBUCA* 4 o© 
»«S:fll^.6 8««W>M/U^t:fflV^ii:jcj:y, ^ 

■* u- s© 2#© i t-t^jf trr;i/ XA^n^-r 

SZlt^T'^So Z.(Dm&. #hl/U^<Z>a§S{*2o0 
•?-v^;n/- h^p«y^-9--f ?ny?M 
»tt£©*JrcW:2«i:fc*tf. m¥03imit2m%:± 

z\ i:*c|SHrt-s»§#**K:fcfi. 

[0009] E P R 4 ^* tr^mHSrUfS-t-S fe»(ZffllJ 
©$&(£- fcfcAli. KV> (Knudson ) , 

7 (Wolf) . feJ:tf^;i/X-r->f > (Milstein) lC«fc5. 

TE P R 4 *;b©fe&©^fcg&ffiSS©#V:^ 
fi'^US/a^l/KISS (Dynamic Threshold Implementa 
tion of the Maximum-Likelihood Detector for theEPR 
4 Channel) j , IEEE GlobeCom ' 91 Conf . Record, Vo 
1.3. GlobeCom . TU ^711*; 199 1 
^12fl. I60B. 1. 1-60B. 1. 5T'«E^e> 

I*. 2o©j&g&gglt©it3$lC^U\ > # 



(7) 9 - 1 8 3 5 6 

12 

[0 0 10] EPR4lf*l^m»©«W«tt£*BS-e 

£ 1 ^>©#&li. Wm<D7 ■< - K/t* * fcjflJJI 

©35*&ffiWltf. hby*fcCtt*:ftBfflRli. ^ 

© 2 o©^l-s /i/fcf83'?« 4 oidfig 
10 So EPR4®^ffc$*ifci^>y;wi. «flW>f^5/> 

^&i/ytfMt?v*jiRmizi3V2>±*}\,*?lzg>J:iz 

*5-*-*fc«>, E P R4 Q>tz.1hV)Z.(Jmm'7 4 - K/ty 

*#$8©^«#ok=&©tc&£„ *©&sm. z.©¥!l»r 

^-hVW^S&T'WU PR4ML&ffl?-^*;i/;fr!b 
#&*i4%i©J: y «*f K«ftfc|g*«:*»fee>-*-z:i:#'C 

Ay * S<isov)T < ST^^^i/fr^x*;^© 

20 ^tfiy^fcV^fsB©*--^ h»CiiLTV^4. 

[0011] mnmusmt, p R4 ^ tr^mn, t* 

WTEPR4 ©£&©>}<;* S^n-fe •;/•»*■ &Mvv&::i:T? 
S>-5o «^^®ttlBtCSJSev^©S:3tfitt*EP« 
45 1 ^*;i/©fe*©^h7 , 'D-fe«yt>-li, tfyKOtoo 
d) (CJ:S. r>5f-dfpRML : S^EPRML^m^l 

(Turbo PRML: A Compromise EPRML Detector ) j , IE 
EE Trans, on Magnetics. ^6-^29^. 1 9 9 3^T 
1H, H4 0 1 8-4 0 2 OT*S2E^£*vrv\.5. ^-J« 
PRMLjK*K7n-fev-li*fl5T?tt. PR4^b-y->^" 
30 ;i/{±, ZjtA7t»i/->7->^©^#eil^ifl^$:^*ffi-rP 
R4hfdrb^ffi»tCjS&n*. *(C ^WWfefeJdaK^h 
ya-fe. y -9-^e,4xT. r31A7Ji/->!r>^©JiS©S 
®&llzilk&i<tit- : b(DZtttt 

[0 0 12] ft*. ^t?*tt fi^L^v^/hSEIt 
©x^-^^iE-rsz:i:{c<ky. ^^ffit^^rfij-hs 
jK^hya-fey*ttEPR4i^*if(ftffl»i:BH: 

tcfflv>6n**wn*. EPR4bf*e!»m«K:fev^T3a 

40 ^h^n-fey9-®*J(E-e»4. PR4if*tfittttHBWve>© 
^WWtSft^flmu PR4^S&i;P?«tvS3i:ic^s, 
8WPR4 hi/Vxtn&&WM£jfct. PR4jgS^ 

Ux^-^SBHSrit^l-So x^-^SgHli. PR 
4®$&\zmrZ>%mWMh, PR4g3&^6 ) ^ii$LT3 

ai"T6. flMMBfft^ PR4»fc£tf»H«jWfch 
50 ofiDfiKtc^tt «*HP©diV vflt-WBi® 2 ^©rL- y v 
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KSJBO. EPR4M/U XiZ&H 2 -DOM - 
8&fS© ortt&ft/h©#T-&5„ PR4 *;MC 

{C«tSX5-S:*D$itS^=bUnJ&V^ EPR4ft 
*;i/^tt*^l«y#JMi:v*fc«>. jK^hyn-fey* 
I*. P R 4 <fc y ^m&m&MR-tZ Z.£iZj: y Z 

^v^oo^Ufcfc^^fD^tiSt^-rsi:, EP 
R4^xSyai2«y9-©ffi*ttEPR4^tr^ffiSlCQ 10 

[0 0 13] EPR4^*tffcffimPR4ili5reti:fc 

■r *«hhbb#. p r 4 mnztttsffltsm*. y 
sittitf. *©flHWB8^^fcx5-**Kjtr6. 
*^T©x5-«sait#ftffaft. itisstw »** 

*fefctft*«ifr&LVvr9-^«fiSW-a. Z1Z1T* 
y Ktf ©«3^>IBIifflx5-9*©ft*©SS 
K*U>. ^©WT*»&&**%>«lfr&Lvxx9 

«fc y %flfc^e> LttfUi. 9 <f > K9iC£l*&ftiff©x? 
-«fc#K#r£*u ^©^T?H«|«:jM-x5--** 
tWaiN&fcCfcfc*. > Ktffcfetf SftlS©x~ 

1 33<fctf 

1 x 1 fc<fctf 

1X1X1 33«fctf 

1X1X1X1 £J:tf 

lxixixixi fcj;t>* 0 

[0 0 15] U-M/9 (0, 4/4) SSHn-KKl 
*fU *-jtfPRMLjtfXh:/tH2<sr!N*. 60©^ 
*feJ:tfl Ofi®Jt«0E»^e>Q:«. £©IHHHi. 4-3© 

ftnr»£ it>*4 o©i£gs»^t^£*i.2> p R4 t^* tr 

*ffi»KaDil.&nS*»<3DT?*«. ±*fcl/Ci8a&felB» 40 
tt^^SWJC 1 0«0>ftjJBHM3J:tfl 4«Z>J£t5$gS:3- 
tf. ib^t LT, EPR4W hT&ffiSgte 1 4 M©#DS£ 
Sfeirf 8o©J*«9»S:ieai4:-t-S. *>v K©XKfCfe 

tt. tfcfo© E P R 4 fcf # fcT&ffiSg «fc y fc$$|T'&5 fe 
[0 0 16] L,*»Lfc*«&, ^Xh^aiZ^^Smcfc^ 
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* [00 14] EPR4 hUy*-rH*d>TOKx9-** 

{ctt2o©fSfi£fc*-f:7#&y, ziz:T'tt r^^y A j 
fc,fctf r*-f^Bj £ng^ 1/-K8/9 ( d = 0, G 
= 4/1=4) ©SW3-KK3*U *S£»&#fflttS» 

«&3fe^9o©^adttd>raBx5-*«*<*y. ::© 

S. £©n-Rc*fU 1/ (l*D2) yyn-^c 
f£3*3&Wfta. aWSlfet. <&:±IB*tt 

© A#T*©>f > * y - 1=4 bar* feii^sc 
®-f>*y-^"a*is«affii2/-4r>^icfev^ ft 

y, f&fc>*>, x#K> h^TSr^-TS^Jl x 1x1 
X 1 X 1 X l33«fctf0X0X0X0X0X0ligSiS8fE 

^>-^>^tcfev^, ii6offl, aswrt-«itiL/< 

1*0, *fettO£J:tn©$#&CTUT£y, -Tafct)* 

awa-Mi 1 1 1 1 1 1. 0000000, 101010 

l. £<fctf0 10 10 1 0ttfF$*i,&v\, -©n- Kfc 
*fU 4o© r^^^Aj ©x^-^tt, «T©#ii 



101 
1010 
10101 
101010 



Sit* 



0 10 
0 10 1 
0 10 10 
0 10 10 1 



0 

0X0 

Oxoxo 
oxoxoxo 
xoxoxoxo 

ziiiT*fe-&„ £6>lc, b-h#2;$)-©i©?ny?S:M 
VV. 2^-©l U-K©^D^^M^{C2o©ig^-t-S 
^HiT'^5:^1-1-^T©S/hSgg|x5 -*«tS:#|R-r 

5. l/-h8/9 (0. 4/4) ©3-KJC3*tU 

jtfPRMLjK*h:/n-fey*tt. 2^©i©^-v^;i/i/ 
- hT^-rSt^fCttl 0^i©in^feJ:t>*l 8ffi© 
JtUfflfSnSfKfc-rs. PR4^*Vf»ffi«S:-gr«)Sfc, 
•M^©tt»t*i 4©iD^j3J;^2 2©Jt«8»4:jfe*. 
[0017] d<x hynt^^jRti, 51 tr- Kfc«ttt 
i:S:3^#ILT, ^M^-^ I/- Hf5MfC«fc yOT&fe© 

l/-h©SM=i-Kfcfflv^Si4:*ST»fss. b*»L*3B« 
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— sJxPRMLjKx N^n-fey Ittcfctf SStf£©f$:£ 3 £ 

[0 0 18] f^b£4T,fcgP#x^-j£g&ffi (S PE 
RD) &S£f£#M£'i*lfcEPR4jK*!-« 
^□■fe-y-y-tdU 1 9 94#6J3©-r>#-V?' (INTERN 
AG) ^tC^WS^iJf— fe»v^a>{Cfe^T^V*'7 

(Yamakawa) (Nishiya ) lC«koTSt^$ 

ftfc. tt&tt. PR4ig!i&fC?ae)^®T'if^g«:^1-2 

#-#PRML3tf*hyoiz<y1t©^^£^N*-fr 
fc„ £t \3L5-&m.<Dl5im\, M7 «fc U »J 

17 - £|§£-t S 3 £: teffi^-TS 2 0©&%$H, tflMffi 
JStx^-^^Sr^^l-So SPERD^ET'ti. # 
2 o©3 1>© l -oT-ti^^x^-^© oTi&ffi 
tf#fmc{g^i:£©^ ttiB*«iRLh+*«rieifefi<»*. 

i©*JR® 1 oflD^OSUi. 1/-N8/9 (0, 4/4) 

oT, SPERD^mii, »MtS:**<«U*BSlK, 
[0 0 19] Z<D£5iZ, EP R4X*XtfitmtStm 

PR4jK^h^n-feiy9-i:v^%©jWi6aitStiTv^* 
[0020] 

»W!©*Bi;J3«fctfg«] #&(?!© Mi8ffi\Z 

* Zl t & < iMKfetf«W*«JCjfel>-Lfe. EPR4f J 7 
*;i^&&©i0fet£*roB&ft£:iK* h^n-fey-fr&H 

[002 1] ##St£©gtJ© S#»i, mz P R 4 ^* 

So 

[0 0 2 2] #?§^©£ e>lCg!|©BB%fc, K© 

«aib*ses«4:b«jvv. EPR4ft*;i/0feftc5^i 
5„ PR4^*l3tei»fcJ:tJCjK*h^n*ytf«:-^ 

e p r 4 mmv>m&foT*\*. 1 1 <@©in3i3& 

fc±tf6«©J*«*LjhMlfc1*1\ tj£3fc©E PR4 bf 
* tf^£iiSg©««liEil^tC*f USSSI&ICOV *Ttt*& 2 
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[0 0 2 3] *»ilB©3&&Sgtttt. 1 2M©iD^| 
33J:tf4 ffi©JftK8&J8wr 2#© l ©?-*:M/i/- h 

So PR4^*i^ttffi«ej:0CjKxh^n -fey 

E P R 4 &ffiS§©^3l£ftT'ti. trffr 1 6 fl©A«D» 

«J:Ot8ffl©M3liaiL*N6Wfc-S-f, h 

©EPR4hf;»br^ffif|©^S(CESSJr1-S„ Lj&vbft 

#e>, *^©aaa*2«-c*s. 

10 [0 0 24] -b-^U^^-^ffi^-V* 
Jl/©fefc©|JWaKci3Vvt3l8IS*U fcfflmt. 2o© 
■Y>*U-^"S*i« (1-D' ) £*fcffcffl»«:ffivvr 
ICSan*PR4^littHi»S:-&*, #B&© (1 - 
D' ) tr*b^fflgf/\©A#li, Mfc©-tf->-7 , ,>>$n$ 
ian»©PR4<Hfc^-y*,n^9->7 r 'J >yfltfn?*»J. 
i^R© (1-D' ) tf* tr&ffig§/\©A^ «&©■»■ 
>yj>4^BTr©PR4Wfc^"V*/b©"9->^U>y 

w*i»*y, <s&© d-D' ) \f*wkmm>m±i 

20 5/-*:/*, fcJ:tf$I£S[© (1-D' ) l^#tff&ffiS§{C 

*» ^m© d-D' ) tf^^aj#i©ffi*{±, *»© 
£j:otsr© d-D' ) ^bf^m^^sws^ 

PR4^*hf&ffig§;fcJ;tfPR4^{fr?^ 
PR4^fb7 c -V*;Wi, PR4 1^*liSfftffi«©. 

30 h#-f^Bj ©4«^&^T«ffi«:«:-rft'J^@ttx9 

-^fCMLX7-^ggHS:f-m:fe«kUfJ:b«<t-Sfe* 
©[Sg&i:, ^/jNggltx^-*^©^©*©©^^^ 
Lv\ «B8©«>^>K^K:*)feo'taB!iati* r^j* 
(ftS) ©J *NBItx5-*i*S:liHE-tSfc«)©liI» 

[0 0 2 5] *^©-tie>fe«tt>*^©flfi©S6^ =PJ 
40 [0 0 2 6] 

bbf* *fmm<xmm*mn epr4 ^-v 
sim^Ke^^ (i+d-d2 -d3 ) -fe^r*. ^ 

53jT*«u 5=-v*;i/^©niiA7J«x [j] T-fe'J. e 
PR4^*;b©3KSUi, s [j] = {x [j-3] , 
x [j-2] , x [j-l] } T'&So EPR4ft* 
JMDti&iVt. YEPR4 CJ] =x [j] +x [j-l] - 
x [j-2] -x [j-3] 7*-5£.e>*lS. Hlti. E 
PR4^^^;i/©^C^ra : Ef : ;i/S:^-r. 02ti, EP 
R4^^^^£8WB©4UB19&AbU lit 

50 ^tf&cfctt&^OHi, r4tA7Ji/>jK;w^v^5 i ^^ 
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[0 0 2 7] EPR4^^5S: (1+D-D2 -D3 ) 
It. (1-D) (1+D) 2 fc*to-frfc*«TS, 3CD 
sStCfctfS (1-D) ilVOE^-tiU 3<Z>^*;i/#D 
CT'X^^ h;i/«)^$:^-rs^i:5:atU 2offl (1 + 
D) a-?tiu £©^*;M/*«*-r*;*HS8«. 1/ 

(2T) T*2#©*'^ h;WD3S$:^f £Z.£:&jsLT 
^5, PR4&5^& (1-D2 ) = (1-D) (1 + 
D) «U PR4f^*;i/^ DCfe<fct;^^hM?a 

03 1^5*1-5 <fce>U:. EPR4^-v 2&GD 
J*'** h;i/0>£©;£rF#»; 1/- h#<fc >JXv\fe*!>ic. P 
R 4 *;i/<k y tiXNffiKlSi^S v % 0 

[0 0 2 8] @4T*«8Wffi©EPR4 hl/UXCD2o 

(Dgi?$A^$*vT^s„ £©huy*eitt. m2<?mm 

14. EPR4tf*tf&fflS§k}u S5tofe-9->^;i/tiiiSS 
KUB^JffiBGKfcE p R4 -9->^;i/i:oDra©2^-^ u 
v KfflBfc***:'"*-*, E P R4 h uy x&il-sffi&fc 
*MW-*J:5fcKfft3*i*. E P R 4 fcf* fcf&ffiSStf>ffi 

tut, -tfawz), 5^ lpi-i$jc#^-s 

tCfc'J^StVS, EPR4^*;UDfc*<Z>g**|g 
*. 3©ffi^T', hl/y*fc»***BBiflD-aH:fc* 

n^uaH^cjfctttitf. asg^+^r affile 

[0029] 2 o<D$t#£>&V ^S^P^CD 2 Sfcx- ? U y 

kbbbi*. 2o«®!&tcfewsa'©^-y*>y;i/CD#ra 

®^&2ftLfe%®CD|AfniC49LVV, EPR4M/U 
<D*/J>0>2ffipL-* >J y KHEH, d m in 2 I*. 4 K^L 

[0 0 3 0] @5£#flgLT, gP#/&gr, 

1 2fc«fct£ fV*? 1 2{C£lrvr££3ft& 
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&t/fc«)<Z>£«fctf-r-l , ;** 1 2j6i»e>flW8S:BI«iJ-rfe«>© 

*9-r b^yxra.— v-z^-tzfflji-'f-y— 

x-* i 5tc«fctlfci:^«<aS9i«)$tvs^y Kl 4 £ 
#if. *5&&ft&1tffi (v) {£. ^fe^A^^fegSSn 

-Kfctev^ya-anatti srt-e^ya-KSjvcflF 

■WfcStifcS/-- ?r>x (x) dftte^ii K 

10 ». «F*ft:fllW=«a-r*«a«JsS:'\yKi4»c-*A 
<y KtK^2/3->^^c^v ^^^12(0831831 

[0 0 3 1] S^tCfeVATli. ttfcOj&tt^y Kl 4 

« (VGA) 2 4li, «£«#&1WWUTifflIU £fc 
r^ay«Kfc»2 6Sr**AtlTft6*»CD (± 

%»J:n. WcT^-ny/^ydr^/ (A/D) 

2 8te^*;i/l/-hT*IS£f8^&^>^y>^U S 

JVb7&& (FIR) 7^;b^3 0ti. -y->:7;i/«:g8t 

^b-r-5fc*5e>. i®«ffl^-V*^/l OT'14, FIR? 

So PR4Wb^'<^h/bJ**K:, A/D3>/*-*2 

30 **>f $ > jnHn^-^s 2 Sr«MWS©»c#it&*u 
froVGA 2 4 ftWWLTiE«ftS4x^J»S:-^>l.aJpJ 

#U^i;i/-^c#^ &n*. p R 4 mtv-yzrjutt. 
fc. *#8^©iRatc^v\i^fej;y^a$ti-5^m^3 
6 tc-^A&n*. tfefcop R4 *>yy ^y^-^^ffi 

?" (Disk Drive Using PRML Sampling Data Detection 
With Digital Adaptive Equalization) J tjScSJl-S, 
40 $BH$ftg5,341,249 *»CSfi^6>tlT^«. 

[003 2] EI5fC^-TJ:e)tC, EPR4M3 6 
tt. PR4lf*esftefJ»3 8feJ:rJfjKxN^n-fey9-4 
0«:-atf. ^^^I3^-V^;W4, PR4«^»C 

IS^^*;H OlC„6l-tS$l#*^6DS5^: ; fc©T*fe-2)il 
^■TSi:, rp R4 [j] T*^$^S, lWjT'S3{5 

= x [j] -x [j-2] iai.xnmvyzffrn 

PR4 Co] ©iH^T'&So 3KWofe*>>^A«)S/-^r> 
50 lf*lf«W»«:fflV^TAA£/>3K-n/ 
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<ntmzfrr-*/->ry* {x [o] , x [1] , -, x 
[j], •••} fcjfarrso PR4fcr^^ffiiiii, 2m 

(y*PR4 C°] . y*PR4 Ci] » y" 

PR4 CJ]. -} 1SRa*iS..2*3.-^U'yKIBie«: 

CO] , x - [1] , -, x - [j] , -} T-^StlS 
it^StlfeA^S/-^>^«:#£1-S. (& : OTBM 

tro*-5 *>©£#&•?-. ) Jjf^h^a-fey^-tt, PR4 
^ffiHoffi^feitfp r 4 3 L -v*;i/<w->:? p y > 
^Stifeffi*5:^e>tiSi:, E P R 4 i£# bfWB»«: 
x$a.l/-hi-5J:e»fC|8ft3tvTV^. rp R4 [j] 
= rpR4 [j] +rpR4 [j + 1] T'feSfefe, tfXb 
^□■fevlNi. PR4^ffc-b->^;i/^e>EPR4^fb-9- 

5/—4r>*«:»Vvr, EPR4 M/U*&a*PR4fc 
ft&flfcCrt-*. EPR4jK^bya-fev9-©B»l*. E 

PR4^fc1^:XN/£^©&^EPR41f>:7'';i/i;© 
R© 2 Sfcx - $nj y H@K E P R 4 1/ h 

-**uc <t*jpR4 sif&^ &a«rr * i mofmizmm 

■ CO] . x " - [l] , x A - [j] , •••} 

^-^tt+^KJlftTVtSfcV^afefr-eti. EPR4 

£*i^ffl»©atfWc«fLv\, jKxhyn-fe-y-9-4 0 

oT«fb$-tte3tlSEPR4^-v*;WC*f-t5 HffSj 
^:rt^©i>->r>x#=5£T'&S, 2/->r>Xif£ (H 
5ic£tf«x * * 4 4 

[0 03 3] 06lCjjVf J:-MC, PR4fcf*t^ffi#§3 

igc?*l-5, ^4X9 K9>f :/CJ3tt*PRML*5;* 
4^*;b©fc&©fcr*b3£ffi#Sj #H4$ 
BW85,341,387 9(Cf£3«©7*to.I:t\ 2o©W>*U 
-l/StlS (1-D' ) ^tr^m#§3 8Efe«kOf3 8 

-f 5 >y©— LT,_ffi8S<D (1-D' ) \£9\$m 

SI'VDA+J, F I R E VENfe, BjpHIk+ 2 0Tf©P 

R4<Stffc*>^, r PR4 [k + 2 0] tC^^Sfe© 
fcU mi<D (1-D' ) tf* fcf;fcffi3g/\©A+J, FI 
R_ODD&, BW8k + 2 lT?©PR4«tft-b->^. 
rp R4 [k + 2 1] KJBS-rs*©*:-*-*. (1- 
D' ) ^*fcT&ffi#£©#*li, fflSW'CJfc^U ' ' 
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(1-D' ) SUUa&MfiAOffi&JlB&i'tS 
ISJEa*lfc>J!j2/>JKA*«»&*l6. H6©«T?tt. 'ft 

SI*^U:/ny*39Efc«i:tf390©ffi+Jli, 
ixX_EVEN = x" [k + 4] 33«fca t X_ODD = x 

* [k+5] icMfS-tSo d*ie>©m#ii3®^i?-4 i 

ES«ttf4 lOICSwrSgSfW X_EVEN_D = 
x* [k + 2] fe«fct/X_ODD_D = x * [k + 3] 
tm*>ft&. ffX_EVEN, X_ODD, X_EV 
EN_Dfe«fcl5X_ODD_D{^K:PR4 t^fcffcffi 
10 »3 8*»&3K^h^a-fey^4 0^fc3a&*iS. 3 e> 
{C, (1-D' ) X*\£MmttffiEi<tu a - 
D' ) ^*l^a^fcV^Tdlttt-*}ft§«*^+ 

[i] Wlffli-p©PR4^-v*/W0*>^U>ya 

■5 -Mil*. PR4 lfirtJ(tefJ»3 7EfcJ:t/3 7 0©ffl 
+JT'©V-S^»5if;W±, -f*l**u M_E VEN = m 
[k + 2 0] feJ:l)W_ODD=m [k + 2 1] icffi^ 
"TS. 

20 [0034] 2#©1 ]y- hiDifhv 9-9-^9 MOWS. ■ 
J>*V-Zf2frZ>&*(D (1-D' ) tT*tf&ffi#§ 

;i/£J:tfV-^t^y hfc-^AS. (1-D' ) 
ffifgrtT'ldU 2 ^fi|© h U "J X© 1 o©8?£ IZML 3 -3 
©"BfiBJ&JftSBftMEtFS. ZL4xe>3oi:^ WHO** 
&«J»lfeJ:tf0^©d«. ttfflljfr&ttttlfcitfo 

^©*wfc fcfbmc^ia>e>^ifcj:uwoj!^ 

Vm 0 ^©itfe^tlt- SigS&T'feSo 1130© 2 
. V^Tli. (1-D' ) tf^^ffl#|©ffl+jT*©V-^^ 
30 >M4. fj^©#fefejR*lC*U\ «?&©#£•«:, 

[003 5] P R 4 ^ tftftffljgfr 6>©V- 5? fcfy h # 
tfxh^niz^iM OtcfcvvtMv^tiT, ttHSr^fc 

a«it«s<tf*o»a^s*5. d-D' ) 

* ^fiHBB±. ^©^ratcfcv ^T 2 o©ttt»tca»-t 

■*3!!l#iffi»«:SEtf-ri4:K:J:»J, ^©^HicfeVNT# 
*<n¥mz : $M.-tZ> 2 o©^©MS&tc^S@^^il 
SrJtJK-rs. (l-D' ) br*i^aj«icfeW*2o© 

40 /\©^2©«^©SS&1±, «A©«HWcBBt-t*/J!;J/ 
J:t«B 2 ©«;&©igi&#ftk©*£!&^ 6>iMW 
SffittVto^tlHWJfeati*. LfcjVoT, 2o©?S# 
SS&*^HSt-SfiS^ ,(1-D' ) M/U^lcfeJJS 

x^-<^©^^3 >j#-2>ga&ftg£^-ro 

[0 0 3 6] *58^©iSS{c^e»7i<x Hyn-fe>vtJ-4 0 
©fBBWSS:I8IW*fc«>K:i4. H4©EPR4M/»J^ 
icfews 2 o©^>f ^©JRd>KII©x9-**©WttJC 

r*>f^Aj ©S:/J«x^-^{ju itS$^fc«^ 
50 ^£{cfet+S3oj&Ub©S/>*r;i/x^-©3g^Ufeyt- 
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^b<5£©£#£/->!r>**:fag;t 
■5, 1-^:*)t>0 1 0 l - tf$-y£l 0 1 0- 

tt, ^Stvfc^i^SfS© 1 0©-f U -^iCfctf 5 

l oahci/>/K;i/x5-^l7iA-x h S5(jg3 
t 0 r*-f^Bj x^-^te, -O^y-Ttcfctfs 

1©^$:, o ammtr^^. z>z\t£ r^ttam. -r 

&;fot> l x l x 

-T. 04CEPR4 SbU^tCfettSS'jNgSSIx^-* 

* U -^>-^r>^{cfews o©^> i/yyxZfflm-? 
•5Z.£:lc«fc y, »J*B^7-**©A;!e &fWRB1-S. 

[0 0 3 7] SSlCjj^JvS^*;!/! 5«, #t9ijffl§ 
{c5lM{c±ygMi-^ mmtMrpO). rwsgm?* 
Wi«X5l/-H6/17 (d = 0, G= 6/1 = 
7) gSffln-K (A Rate 16/17 (d=0,G=6/I=7 ) Modula 
tion Code for a Magnetic Recording Channel) j £M 

xwmmm (fS3iA©sse#-sfQ9 5-1 0 

0 8-US 1) (D%7xi\Z$£-5 b- h 1 6/1 7 (d = 
0, G=6/I = 7) gSfn- KS:*iJMi--5„ 1/-M 
6/17 (0, 6/7) KfctfbTtt. ^'J3 

fcttiffiR©>f y -ytcfe^x#< Tfc 8 o©*ggH- 
-5 1 SfcteOtf&S, "f &fo*> 1X1X1X1X1X1 
x 1 x 1 x 1 £«fctf OX 0X0X0X0X0X0X0 x 
0(DA*-yittnlX'$>2>. #<T=fe»8c»(D^fSl 

£J:t>*0, * fett^a- A;^>-^>;^cfctf SCSI- 
'S ofc«fctfi#&.5, 1-&;fo*>i 11111111, 0 

00000000, 1 0 1 0 1 0 1 0 1, 33<fctf0 1 0 
10 10 1 0 t^A^-Mi^arT'&So U- hi 6 
/17 (0, 6/7) gSHn-K&Mv^h, *<mm 
li, hi/ y xfcf&i, yffi&aimvll&Sltrfc* l 4 ffi© «T 

-Kfefflw^sfc. 60© r^f-f^Aj fc«fctf8o© r* 

[0 0 3 8] 8;{ftffi©EPR4 huy^tcfctts 
^Bj ®X7-*f!i 2o<ZM:v* y-^stis (1 
-D' ) M/y^oe>t.lo{C^S«/MiSI|X7-^ 
^iCffiS-r-S^, ^©Sffite (l-D' ) 3^ 

w **d«x5-**tt. i ooa^i: o (ttmtzm 

lxitr^As r*4zfBi ©x^-**ii, -<y* 
y-^$tiS (i-D< ) -^*;uz>3*>ioic;}3^T 

005:1 1 tr^X-Sx^-^Cffi^-TS. ( 1 - 

d' ) hi/y^tcfewsstsziyiisx^-^tju 

* 2 ©^©filfo^U «Jg»&« 

JBUCAS^ 2 ©&&©i&g&J: y 
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dillott/S-r&o *V*!fcUxtf. (l-D' ) 
mUfCfev >T4#£lftfc^^©^©iigi£jm3io fcli 

tttf**. V-5?bfyMi. £2©*&©Sft#ftA0> 
«»^&*MH-*ffiB&B*U i^g$:«;-r^ti^2© 

(l-D' ) ^v*MZ&\T\*tfMlt2^>Lfr&^t=. 

«b, S^o^ic^eirji^Si^x^-^©^ 

fc**fe»J©(fel»i. «2©fl»ffl^fc-HNc4«)fe* i 

io So >f>*y-^s*i* (i-D' ) huy^oot.1 
oic js^tsu 2 ©ftAa&tft £ y *b%L&v>%m*m$i-t 

ZZtiZftfo-fZ, EPR4 hUy^tCfcttS^^B 
©x^-:?c#u±, r^h^^^-Bj ©x^-^tR? 

[0 0 3 9] 8:RJ8©EPR4 h l/'J >UC;i3WS r#>f 
^Aj x^-^ti, JR*©-f>dry-yatiS (1- 
D' ) M/y^fCfcV^TB»K:«4"r«2o©«d>ffllt 
x.^-^icfB^-fS. 2o©i7-^liS^© l o 

I*. X?-^<Z>flfflK^&«£tVZ)fl|RjtT?&&. fefc 

010105:10101 £|Btt*.& r#^Aj 
©x^-fBfcli, -*O^>#'J-^Cfe^T0 0 06 
ill fclSBiL fffi#©-f y-:fK:£vvt 1U0 
o tr3&z.zz\t.izm%-tz. mfio^yzv-zrzn 

& (l-D' ) NUy;UCj5l-tSf?2©&&©;j£g&T*& 

yxicfe^sx^-^ii, ix^t^^Aj x^- 
30 fBRfcBWins. r/<xh^-f^Aj n?-im.i$mh 

& r^xf^Aj x5 -^tcffi^-t s tc«, #120)®^ 
cD^g&ii, 2v^©io©^D'j/^-9->f ^;i/i*iT*, -e^-? 

ti© (l-D' ) hby;u:;mvrJt&®fiRftfr&d% 

[0 0 4 0] m^dmrttti&t-tet r^w^Aj. © 
x-5-^©^iot, g/jNgEi!T'{i^v> 1 o©x^-^ 

&^rtf. #>f>*y-^icfe^6io©j/>sK^/x9- 
40 &#e>2o©^i-5S/>jtf;i/X7-tcra^rs r^^- 

^Aj x^-^li, 6 2$k3--Z y y 

#ts. ^w©#*u^safeWTti. ^©x^-*^ 

31 b3WT**>1"fCi©x9-*«S:W#lc#*A*i* i 

£#T*g5o ZL©x^-^£-g-to&^z:i;(Cj:y, ^ 
>f ^A©x5-^(iS/h©^$©H#5:ilfei-^^ 

LfetfoT. r^h^^^-Aj x^-^ti, 
S/WSItx^-^icffl^-rs%©lc?aiSfe«blcti, 3 

50 v\, 
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[0041] %mtffiiz£^T$mtfmm2tiT^zz 

-/KPRML#££/§v^£:, jKxhyn-fey-ti-fcfc, u 
-hi 6/1 7 (0, 6/7) SBWa-KfeSvv&fc* 

eJifctfxh^n-izy-tmi, ^.o^h-^n-fey-y-ii 
^U3=i-h*i:teBB&&<, 2 z>(Dn^-imsmztm 
33£Zfttm-Zo i©^h^n-fey*tt. PR4^# 

T'i&fcS r^h-jf^^Aj x^-:£^fcj:tf 

zfa -fe y-b-wu p r 4 tf* tf^ffifi-r-S^s tis «fc e> 
fC, &*<D*^:*^fc&3U#5x^-:f^£#j£-t 

[0 0 4 2] ^7^lC;)3^T^e>4xT^S*-#P 
RML^li, 2^-(Z)l©l/-NT*I^-r5«fee){C^iE 
Sn-Sil^fC^ hl/U^lCfe^T2^0)ili^i-S^ffi 

Lfctfot. ^-JKPRMLTKxh^a-fe^^i, 
U- hi 6/1 7 (0, 6/7) a-KfcSUI-t**:* 

#&s. ^n«(c^^T«9i-r«ttMi£^» 

h^n-fe^-9-4 Ote, h*£«B8& 
4^©X7-*^iEil&fmfeJ:afi:bi?-t5ig« 

[0043] 3j<;*h:7n-fe>y-9-4 OWu PR4fcr*t5& 
ffi#S3 8©ffl^T*Ot/->r>xm^&fUfflLT, PR4 

H7®«Ttt, PR43H&WU hl"J*£ilS 

»&PR4iB»&#Ae,&»^0, B«H i TSBSSf&fcf 
tt£ P R 4 ftllfCf*. BjffiB i •CJttWS&f «*»4 -DO) Si 

m^m^^m^-^mLt>^^t)\ awn-Kicky 

SOPR4 «»t*M:v * < O^S/NEJStx^-^T'fc pT 

xN^Dt^m V-s;tfv h£/g^T, BffigkTiR 
SB&fc-r r^xh^-T^Aj r^h^-Y^Bj 

[0 0 4 4] jtf*h^n**T;i/=fyXMC"3VVCSW! 
■tSfefelC, mU^^Xffife-?Z. L [i] 
;i/ i tfdSifcS-f U -:7-r&;bt>$ig8C0>>r >* y -7* 
{Cfe^T^ i ICftfrtSU 1 0>#MfO Y-^y hCD 

^^©tf-g.. *e>-r*u£ l [k] ^raktc 
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9tirtz><m.oM >* U -rrtcfctt-SJfl-i coiNnv- 
yif-y hO&Kfe&bU L [k] tt. *XT©l£n 
^ (k-2-L [k] ) /2tC*fU 3?frm [L 
[k] ] = lfc<fctfm [L [k] +2n] = 0&igfc-r 
k*y*d^fc«Bre*s, RHSIC L [k+1] tt. 

B»i8ik + i izvtfj-rzm&mjy* u -ycfew** 1 

(DitHW-yMy hOtftKfcSfcU L [k+1] 
«, t^TOl^pg (k-l-L [k+1] ) /21C 
*TU CL [k+1] ] =l£J:tfm [L [k + 

10 1] +2p] =0Zffitz-tk+l£>)*j/tefjm!lX-& 

So 

[004 5] (1-D' ) hU'J^fCtt2^)CD^ffiU^ 

ci-D' ) **\*mi»Kten&m&mti& 

m-?ZZ.Z.tfX'g&^fctb. BjfflL [k] j^6>«|B|k- 

2 *-e®«R©>f y -^cfe^sziitA^t^ii-r 

^TSVC^KfttJ, 0^n^ (k-2-L [k] ) 
/2\ZttU x* [L [k] + 2n] =x " [k-2] 
ilfcS. ISI^tC, B»mL [k+1] ^&«ffiJk-l*T» 

oymm* y* y -^cfcttsraiA^lfj&il-^TS 

20 VtC«l,<, Ogpg (k-l-L [k+1] ) /2fC 
*fLx* [L [k+1] +2 P ] =x * [k-1] 

So 

[004 6] RffiQk r^h^>T^"Bj X5- 
*P&©l«*&&gt±L [k-l] X'ttbtU k+lT-iS^ 

[k] T*^e.^s„ eiakt»5 r^h^-r^" 

Aj l7-ft©i&eSttinin {L [k-2] , L 
[k-l] } T?#^.e>^ H0k + 1T'»5 IXxh 
^-T^Aj X7-*t0ffi^ittmin {L [k- 
30 1] , L [k] } T^fbixSo ^kT^bS 

^-imzmbttzMzi** wro^t-^t)t>L [k 

-1] <k-3, L [k-2] =L [k-l] ±1, x 

* CL [k-2] ] *x* [L [k-l] ] tfiifcSift 
*itf&e>&v\o k+lT*^teS r^h^r^^Aj 15 

fctt){CljU JWTCD^-t'&fct.L [k] <k-2, L 
[k-l] =L [k] ±1, x' [L [k-l] ] *x 

* [L [k] ] £W::£4x*atf&e>fcV\ 

40 [0 0 4 7] tlSjT'(DEPR4X7-if, e [j] 
li, EPR4^ffc^y;i/rEPR4 [J] mBlti&E 
PR4-th>^;i/y "epr4 [j] =x" [j] +x " [j 
-1] -x " [j-2] -x " lj-3] tKDimtL 
T^Sc5tl5feS), e [j] = TEPR4 [j] — y " EPR4 

[j] mmt, %m^t=.-ti-y7?\s£.mm&E 

P R 4 -9-> £ <Dffl<D 2&=L-?Vv KBSItCD 2 t><D 
1 tLTmfeZn&t&fe-fZt. EPR4hU'JX$: 

®s p r 4 ms&izm-zmm j "c<D&ssmt»^v^. 

50 [004 8] 



(14) 



9- 1 8 3 5 6 



25 



26 



BRi] 



it 



i-0 & i-0 



[0 0 4 9] i/-tryx {x [o] , x [l] , ••• 
[j] } fcJctf {YEPR4 CO] , YEPR4 Cl] , - 
EPR4 Co] ) rMtdJisytf)^ fe«fcU f PR4 



X 
Y 



[0050] 

IM2] 



2 /! 



= i £ («w - Yin + ffffwti])* - («[*])' 

= (y g (Hi] - fcp»[i])j - E eW(Y[i] - ^i]) 



[005 1] 9M4HWd«<h8Ei^€»t P R 4 jgg&i: H 
oflDj*^fcV*EPR4«KW«D25fci--iMj y KKH 

jfcB-^-frT'&s. 

[0 0 5 2] emB [j] 33J:tfdmB [j] jft *ft 

*rr a x ^ -sawaKis i trnfrsmzmtet n -tti 

l£. dmB [j] =d lin 2/2-emB [j] fcfc 

mmz, emA [j] ;fc«i:tfdmA [j] #«v£ 
*u ' BWfif j TUfe* IX* h^-f j *<NBix5 - 

•ttHi. dmA [j] =d m in 2 /2-emA [j] £ 
2jRa.-$Mj'y KKtt6®#-<r:/A<Z)x9--9tt 

2 /2£&U, Zl©d2 tti7-W2offli5-«: 
£B3**4:f*UiBK:<8EL<, 3%fctf;ft«4{C^L 

v\ jK* h^n-fe^-y-4 oo>#£ U^SUWrte, ix 

h#-f^Aj x^-Sfftli, l>H©*/NBix5--* 
StfCflOfiBStlSfeA. d2 teSlCdmin 2 {C^L^. 
[0 0 5 3] ^ggHdmB [j] #0*Stt**fttf. * 



*EPR4lfdfb?ttHHB»*. l»IBJTI4PR4ttllJ:»;%» 
•MWHftSiKRbT^*. .IfeffoT. iWBjTSiaEib* 

S= 3fflj-?iftb& r^xh^-f^Aj 
20 i^SldmA [j] #0*»7?*5i:tfj£ 

[0 0 5 4] H|g|jt*»5 r^h^-T^Bj 17- 
**»c#u BH8L [j-ij iL*)WZ2.-ooy%m\z& 

l [j -l] \zftisx [i] =x - [i] fcfcs. mrm 

L [j-1] T'ijU 2o©tHS©a*ttX [L [ j - 

i] ] *x" CL [j-i] ] i:S)5t5. o^q^ 

30 (j-3-L[j-l])/2C»L, x" [L [j- 
1] +2q] =x* [j-3] , X CL [j-1] +2 
q] =X [j-3] T'feSfefe, «rHIjT?Jtt*>* IX* 

© J: e> IC^fc-t 3 i: ft. 
[0 0 5 5] 
GK33 



enflW = (- D^i-elfi - e[j - 1] + e[£[/ - 1] + 1] + eWJ- 1]]) 

[0 0 5 6] HDJBflFR BHBI j -EHbi IX* |**>f * [0057] 
^Aj x9-^lc^*x9-:*RWE««:&*©J:-5 40 QR4] 

«iU[>] = (- 1)***><- «Lfl + «[/ - 2] - elLU ~ 1] + 2] + - 1] ] ) 
emA[j] = (- 1)^ ] (- + eU ~ 2] + cCH; - 2] + 2] - e[W - 2] ] ) 



(i[>-2]>Z.[y-l]eO*^) 
(LCi- 2] <iU- 



[00 5 8], r/^xh^-f^Bj X^-^fC^hrSx 
emB [j] ^rft^^f^BOD 

i^-^icffiats. L^Lft^e>, ^-mmm 

emA [j] r/^fs^r^^Aj x^-^^^& 



EPR4i5-OTe [j] S: (1+D) ^3J:t>* (1- 
D2 ) 7>f;b^tCilU (e [j] +e [j -1] ) 
«kt>* (e [j] -e [j-2] ) <Dm*mZ>ZL£T'& 
So 7^;i/#©fftfj«:, (e [L [j-1] +1] + 
e CL [j-1] ] ) (e [L [j-1] +2] 



[0 0 5 9] x.^-9m&MZ%m?Z> 1 oCD^tt, 50 -e [L [j-1] ] ) Srftt?, - KAy^fcff^ 
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%MZttt S&ffifc«kt*x^-^IE (Detection and Er 
ror-Correction for Partial Response Channels) j „ 
1 9 94^4H. *>f-fXi %V7*}\s-T*m* 
WiMSC Ml 2 2- 1 4 1 {Cfc^-Ozg^bftTV^o « 
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[0 0 6 0] iK^b^Dt»^4 OCD$?£L^H8g0yT- 
ti, B^kfc«J:tfk+lT*il&b5> r^h^^^Aj 
fc<fctf iX^h^^Bj x^-^c^f-TSx^-^ 

[0 0 6 1] 
GK5] 



emBlk] = (- 1)* 1 *"*^- (e[Ac] + e[* - 1] ) + (e[L[* - 1] + 1] + - 1]]) ) 
emB[k+ 1] = (- («[* + 1] + («[L[fc] + 1] + «[£[*)])) 

«ruA[fc] = 

(- («[*] - e[k - 2]) - - 1] + 2] - e[.L[* - 1]])) («* - 2] > Uk - 1]©*£) 

(- 1)« M >(- (e[k] - elk - 2]) + (e[.L[fc - 2] + 2] - e[L[ft - 2] ])) (L[* - 2] < L[* - 1]©»^) 
«wu4[* + l] = 

(-l)«*-»]((e[A:+ 1] -e[A-l]) + (e[2.[fc] + 2] -c[L[fc]])) <£C*-1] > L[fc]©*£) 

(- l)« M i(( e [A + 1] - 1]) - ( e iL[k -1] + 2] -e[L[fc- 1]])) (!.[*- 1] < L[A]©*£) 



[0 0 6 2] (^|SIk+lT'^t3S^>r^'A<Z)X^-^ 

[0063] 
DR6] 

(_!)«»-») =-(-i)«*-3) 
[0 0 6 4] #*U^H$&W£. ?-V*)lls-b<D2ft 

<Affl;frt£ <22#<Z>1 l/-h©?Oy?T**a>y£ 30 
$*V5£:*!>, ■9->7 r ;i/rpR4 [k] 33<fctfrpR4 [k + 
1] li> BB3MCffi73$*l-2>. ZLOmi&MT'iZs 2&<D1 
U-bCDSrayWJtMZ^Z. m^l^Otm^ti 

[0 0 6 5] H6fc«fctf8lC;^<!<*v5J:e>^ ##gt9!© 

itLTOT0 7offlyn'^*P)i«§n4. 40 

[0066] l5-iWJS»^a 7^50 
V-W^iJ^D^^ 5 2 
P R 4 JfiWr* *E 'J ^ □ 'V * 5 4 

WMrM&^-W&T'tl >y^62 
S^x^-^ITiE^D «y * 6 4 

17 -m^wm-fu * * 5 o p r 4 ^* tr^mii 

©ffi^3T'PR4m-9->^l/SJ:t«t^$tl^A*m-^ 50 



Z^pLbtU EPR.4x^-^#?:|t#fS<3QlCMVNe> 
06{C^-TJ:e)fC, X5—ft#58£»'5 Ott, 2 
o<D^>:/;i/jii£^-f>4 8E£<fctf4 8 0, (1 + 
D) 7^M4 6, £«fcOfg,'®-9->:7;i/f§£f§4 2 
if. ■y->Zf}lW£ ; 5'<>4 8E&«fctf4 80ti, PR4 

tf* izwrnamti'v p R 4 ^tfb-y->^;i/S:^$tife 

^5imSSi:^!I$-B:«.©{Cfflv>P J tlSo (1+D) 7j 
;i/*4 6<Z>Sftrti, A^-b->7 , ';b©PR4^.^^ h;i/^ 

5. F I 3 0j&»&©*>:7;i/tt. #-f^>y 

ffiW-nz-^S 2, %M%m)V-7'3 4 fc<fctf PR4 tf^ 
fcT&ffiS§3 8CD$rjffiil^S«ke>{C, PR4^./^^ h;wc 
^ffcSJlTV^. 3CD«ke>tC (1+D) 7^M4 6 
EPR4 3jfXh^a-fe«vy-3 6©fe«b{C^fb$:^T 

$-&Tfe < 3®®-9->y;u&£s§ 5 0 T'li, 

P R4 fcf* ^«ffl^ffi*T»©#|*anfcA*2/-'ir> 
(1+D-D2 -D3 ) :7^;b#£;i$*u ID 

E A L E V E N = y * EPR4 Ck + 2] fcitfl DEA 

L O DD = y' EPR4 [k + 3] {Cffi^1"S, EPR4 

^■V*;i/ffi7J2/>JK;i/5:ff«-rS„ 06T'(i, PR4^ 

I R_EVENd3«fctJfF I R ODDli, 

tiff- 3 2 3 1 /v^^fc-fS 6 fcfy hT*^*?$tl 
So ae©W^PR4-9->^;i/^- 1 6, Ofcitfl 6T* 
fe'J> SJ®^*eEPR4-y->^ , ;i/^-3 2, -16, 
o. l 2T*&5i:'K^-rsi:, {-2, 

-1, 0, 1, 2} fCfeW5EPR45=-V*;bffi+j2/> 
jftMil 6T'^$n, 3tl(i£lC4 H-T-53iltC 
fiSU a«W'5:EPR4-9->^ , ;K^fitAWe>tlS„ 5 
lT'^f «te>tC SWj: EPR4t>7°A5:EPR4 

m-^>^";i/*^^-r-53i:{c<fcy, epr4i 7 - 
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fB^&imZftZo E R R O R E V E N = e [k] 35 

«fctfERROR_ODD=e [k+1] jC^ffc-fS E P 
R4X7—ff#li, X7 -^g&MS&zfu >V ^ 5 6 ^\ 

[0 0 6 7] EPR4X5Ht9&fttMN5fttt»Ss 

fi. «oti>icmft& p r 4 5: p r 4 ^ffc-y-^y 

SZli:S:-g-tfo PR4x5-M-^li (1+D) 7 

^ &i§£*LE P R 4 x5-"fg-ifj!><f#£>*v5 0 

[006 8] H9tt-7-^* ; e'J:/ny*5 2S:^1- 0 
M E VEN=m [k + 20] 35J:tfM_ODD=m 

[k + 2 1] fC^-TS, 2offl (1-D' ) 
ffi^)ffi*T'<DV-s;tf>y Mi. 1 0©2#© 1 I/— h 

h S?* ^ U ft© 2 OCDiffig^-f > 4 3 E £«fctf4 

3 0lCS3V^iUS$n5 0 ;I&^:/4 3 E#3«fctf4 3 
0©ffi;fc» m [k] ;fc<fctfm [k+1] 2o©#y 

iz y -tf-icfctf^©^:^ y 9 KT ? -fex pTI6^#3l 

08fe«fcI?9T*li, -*v<T©i©flKatU f^MEV 
EN [i] itm [k-2i] KMl&U ifMODD 

[i] ttm [k+l-2i] IcaftfrfS. 

[0 0 6 9] Ml 0£#H8L-T, PR4fl^^ 

y^ , ay^54t*. 2offl (1-D' ) tfjtfcttttfjftfr 
&ffl*ftSftfcA#S/>JiJvn/«:. 2o©#y^$;ftfdi 
M^>f >5 4Ej3«fctf5 4 0{C*N7'r§<, )15E^>f> 
^©A^tex * [k + 2] iS&lfx' [k + 3] tC*fj5S 
U «5-f>©tfl>&B:x " [k-4 6] fc<fct5x * 

[k-4 7] {C*fj55-t5 0 jKxh^n-fev* 

>lCfctfsa*©&gT*PR4:fHJfSrS:fi 1 &e>. 0833<fc 
tfl Oftt §^XEVEN [i] itx " [k-2i] 
lC*fe&L, ©#XODD [i] ttx* [k + l-2i] 

lc*f/£-f s„ asesftfeAAS'— !r>* (x - ) fcfctt 
&x^-*&te, 3SM5-f>©m^;5:Smox^-^ 
tnErfUy * 6 4 SrilLTsS-SZliltCj: yflKESftT. 
IfcLLLfclfcfcAAS/-*:/* (x " ") feflfs. * 
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* [0 0 7 0] fcCHl 1 StffflRL-T, x^-5 

&7a<s'j'5 6tt. E R R O R E V E N = e [k] £ 

«fctfERROR_ODD=e [k + 1] 17- 

m^3%!&& 50^ e>©^& iaw© epr4i5- 

fS-f-SrSUS. EPR4x^~fI#te (1+D) 

* &iiLTa££4v B E V E N R E G = e 

[k-2] +e [k-3] &<fctfBODD_REG=e 
[k-1] +e [k-2] tm*>ft&. HBSIC, E PR 

(i-d2 ) 7-f;b*ftauTise>*u 

10 A E V E N R E G = e [k-2] -e [k 

-4] fecfctKAODD REG= (e [k-1] -e 

[k-3] ) tm<bnz, X7-*l!«^D<^5 
8T?|g^S4xSTRI GGERA_EREG033<fctfG 
ATE A«-»»4. # 4 ^Ax? -^<Z)i&* »J fCBffig-f 
£ A E V E N_R E G * tzX& A O D D_R E G©gg£© 

ffiT'&S AOL D R E G 1/ S?5l * AfflAil feffl 

»T*-*©K:j§H&*lS. GATEAf^lt *-f^Ax 

5-*ibwfflfflk-3*fettk-4t\"rn3&»Ti«B&-r* 

ZtS^LTV-S. TR I GGE RA_E REGff 
20 14, #-f^Ax9-***«iWk-4'r«R©>f>*U 
-^T'^-f-S^ilSr^LTV^S,, U^BEVEN 
_OLD_REGl4, «»©>f>*U-^tceW**>f 
^B©x^-^©^t&i;g53gf & B E V E N_R E G 
©^©ffiT'&S. m&l^ l/^i!BODD_OLD 

REGli, «R©-Y>*U-yK:fe»64r-f^Bi5 

-?«&©IM!*&fcBffiif £ BOD D R E G©S^©fitT* 

*fllilllfl»wfeV\T«^©*i!rcfe^TfflV^SflfiR 
i3J:tf«Ki:v^3[;§tt. ^ttx9-**©IJ»&©ffi 

y©fia»cBiw-s. v-s^hm 

30 EVEN [1] =m [k-2] £«fctfMODD [2] = 
m [k-3] tt-tti-ttu Wffilk-2T©«R©-f>* 

y - ^ feirrowk - 3 t*©shbc©^ y -^cs 

& # -f 7B ©X^ -&M(DMi&*:m-f(Dlzm v % e> *l 

[00 7 1] 
0K7] 



ERRMETA_EVEN = AOLD_REG - AEVEN_REG 

ERRMETA ODD = AOLD_REG - AODD REG 

ERRMETB_EVEN = BEVEN_OLD_REG -BEVEN_REG 
ERRMETB ODD = (- l)*^>*^(BODD__OLD_REG _ BODD REG) 



[0 0 7 2] 3ne>©##{il/£?X*3*VT. BMfflk- B&8] 
4fe«tatk-3T*i^*3S r^Xh^-f^Aj X5-I 
%L 33<fctfE§Hk-4fc«fctfk-3T'#!;fo& Kxh^i 
-Y^Bj Xv-*^(C*ft--2>x^-*|^^)^e>tU 
*S5©i:fiyi:«:*. 

[0 0 7 3] 50 
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ERRMETA ER EG = (- l^MnAfk - 4] 

ERRMETA OREG = (- l) ,[ *"' ! BmA[k-3] 

ERRMETB EREG = (- l} ,[l -'WB[k - 4] 

ERRMETB_OREG = (- l^'WBCk - 3] 

[0074] mzm 1 2 &#fl8LT, X7-^£« 
Zfnv#5 8fc BJfSk - 5 £«fctfk- T/< 

■fSo B#l^k-4T*ij&fo-5 r^h^^f^Aj 17-f 10 
mt. L [k-5] <k-7, L [k-6] =L [k- 
5] ±1, &£Tfx ' [k-8] *x* [k-7] T*& 
tllim%jT'&Z>. mfflZ. ^Sk-3T'i^t>S r^}> 
*>f:/Aj x^-^fi. L [k-4] <k-6, L 

[k-5] =L [k-4] ±1, fcjctfx " [k-8] 
*=x* [k-7] T*&*U£e$&T*fc£. im<D?-**)l 
VUvV+MVMZ&^X r^h^-Y^Aj 15-f 
3gtf>fcg£frT*3oU, ^IftfcV-S^y h©##0T*&*l 
l!t x5-*M^i*&fc±*T?*S. ifVALI 

DA E REGfe^tFVA L I DA OREGfi, 20 

B$H3k-4 J3<fctfk-3T*il$fc>£ f'lXhtJzf 
Aj x^-«*«q»W»if^36»S:a%"i-. 

[0 0 7 5] hOS^T'ti, 17-* 

•5, fHSjT»5 r^N^^^A^^liBj 

[0076] em [j] =max (emA [j] , em 
B [ j ] } 30 
dm [ j ] =m i n [emA [ j ] , e mB [ j ] } = 
d min 2 /2-em [j] 

r^Xh^^^Aj x^-^^^;T*fe*J, dmA 
[j] SfettdmB [j] tf07mT'&ft& #Xb7 
U iz >y VIZ 2 offiX7 -*^<D e» *> 1 o «rfnE&#*ir 
^x^-y^ii LT^-T-So ZLOx^-^li^^^ 
tfoWe>tU -?-OM^^»(idm [j] =mi n {dm 
A [ j ] , dmB [j] } T-^e>tlS = JK^h^nt 
VV\%. dmB [j] <0T**»J, l"/<xh#-f:7Aj 
X5-*^^^7?feS^*fettdmB [j] <dmA 40 
[j] 'WBBjTSHto* r^K*>fyBj x 

dmB [j] fc^L<fc5«l:e>lCf8j£3;ft<5. ;J(Xh^ 
n-feyiH*. dmA [j] <0, dmA [j] <dmB 
[j] , TlXb*4-7Ai X5-^R^^T'$) 

*fetiBj x^ -mucfttzmfrsm. dm [j] 

li, dmA [j] iZ*§V<&Z&$lzWt&2ftZ>. 
[0 0 7 7] «flr^^*;i/U- h©*ST*tt, HffSM 50 
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X7-ft^D-y^lt mgjf»to5 i^u^*^ 
AtfctiBj X7-ftffll^m dm [j] f$ 

©SSJC^UW 1/-M6/17 (0, 6/7) 
n-KlotfU Ktf(Z>^c<tel 8-efeS. bm 

[ j - 1 8, j - 1] i$m j - 1 8^e>B$tB(j - 1 
*mjbir*i<7)ii-t& 0 urns T-mtezmmtn^-wm 

#$>»J, B^j -1 7&V^j -ltf>S-f >K?lCj5tt 
SjS^J5:x^-^fc5)^v\^*fe{idm [j] <bm 
[ j - 1 8, j - 1 ] T'fetUi, Vjy KtftCfctfSil 
^Ox5-9^*^eiT$n. bm [j - 1 7, j] tt, 
dm [j] tC^L<^SJ:e){C|S^S^. •€■■?> T'fctt 
*U£, > K?{Cfctt£M&tf)x^-<P£U£S8&T3n 
•T, bm[j-17, j] l£ bm[j-18, j- 

ssa©x^-^^r^ j - 1 8x-mt>mi\ uy 

[0 0 7 8] »*U^MTfeS27>01 l/-h©^ 
SiT-Wu x^-SfifeJtag^n ? * 6 o Wu tnEcDBfiltt 
©fe^x^-V^iiLTji-t^ «gk*Bik+lT* 

**U-h«^fcHi;jR«T», ^T5k J3it>*k + 
1 T**I*3S4 o©x^-^^J:b«c$tlTii^b$tl 
§ 0 x^-^<Z>e>*>lo#j@LT^*U£ ta®i7 

S&b5 IX^h^^ASfettBj x^-3p^(c*f-r§ 
^frffiK. mi n {dm [k] , dm [k+1] } tt, 

ffflx? -mmzftm? zmtsmt^ u < &s £ e> tc 

gSJtStlS. ^NSk*fclik+ 1 V^ti^T*^t)5x5 

a>y^6 2li, B3pR3k $ fett^k + 1 V x-f ti^-C*SBb 
S r/<^t-^^^ASfe«Bj x^-^coM7>£BH, 
min {dm [k] , dm [k+1] } ^©^-C 

<z>e>t. 1 oT-^-rss^®x^-^©^stc^b 

v\„ 1/-M6/17 (0, 6/7) SW3-Kk:*rL/ 
sfcfetc, ypvomzzzoiziikk-tz. bm 

[k-20, k-1] ^ ^^>K^{CSftS«KcZ)x 

- 2 0&V.\Lk - 1 T"5^ y K?lCfcV\T$t#Jfcx^- 
<f^*^V^*felimi n {dm [k] , dm [k + 
1] } <bm [k-20, k-1] TfetllS. 
^ICSS^^aaox^-^ttjegf^tu bm [k-1 
8. k + 1] ti, min (dm [k] , dm [k + 
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1] } ^U<feS«fc?tci8£$*i3„ *?T-&mi 

■f, bm[k-18, k+1] it, bm [k-20, k 
-1] {C^L<«:SJ:e){C|8^SnS„ > K?»C£ 
ttSSlOx^-^qtOk- 2 0 *fc}ik - 1 9T- 

[0 0 7 9] *CH1 3£#H8UT, x5H**tt*:7 

-f«emA [k-4] fc«fctfemB [k-4] 
li, i*$fc**VC, em [k-4] i:B?«*v5, B#53k- 

£&j£-f5. emB [k-4] tfemA [k-4] «fc »j 

l£ ^-(^B^-^mmSi^t^ em [k-4] = 
emB [k-4] ilfcS. -£ T'&tttUi, #4~7A(D 
^-mMJfi&RZtlT e m [k-4] = e mA [k- 
4] tJ&-5„ Hg&tC x^-^ggHemA [k-3] 
feWemB [k-3] jW£#3*u em [k-3] i: 
P?tf*l£, ^pfRIk-3T'i^*3S IX^f^^ASfctt 
Bj x^-^Sr^fSo emB [k-3] #emA 

[k-3] J:»J%*^^A^^i^-f^Ax^-^^ 
$$&T*fe*U& i(^^BX7-^fc!)W$^ em 

[k-3] =emB [k-3] £&5= ^T*fctt*l 
tf, ^^^Al7-WlKSnem [k-3] =e 
mA [k-3] <*e>lC ?-=r-T$mm3Uv 

tteem [k-6] fcitfem [k-5] Srit$?LT, 
^k-6*fetik-5T'^-5 r^xh^-r^A*t 
ttBj x5-9^S:9^-rSo em [k-6] #em 

[k-5] <fc »J t)*£tt*Ux\ B#Bgk-6T'tfS*>5 T/< 

^.h^-f^A*feiiBj x9-:**#j»ks*is. -ee» 

T*&tt*U£ B#fSk-5T*ifitrfc>* r^h^^^Atfc 
teBj x^-^fob^^$*i5 0 l/^^ERRMET 

REGtdU ^k-8*fc(ik-7T'i^*5S, 

h*^A£fcliBj x^-^tg^-TSx^-^ 

[0 0 8 0] *JCBai4«:#fl8Ur, JlirSax^-* 
3t£7"n y * 6 2 {*, B£fgk -10* fcttB#rak - 9 T'ffe 

IKMBBT?»SDIFMET__REG&»HI|U fI#B 
ESTDI STtafctf&f-S, k~3 O&^Lk- 1 1© 

tibBESTDI STiUtDI FMET_REG^ 
IRStmii. NEWBESTfl»»i/WfCfc*J. S&© 
&S&^Kjfrt&mL*'*tUfi3b&z.l:tmrS- m NEWM 

A S K E REG, NEWMASK 1_EREG, fc«fc 

tfNEWMASK OREGMfSffl^T, ^&X^- 

^MSsEzfU -y ? 6 4 ftfflMA S K E VEN33«fctfM 

ASK_ODD31M5-1'>(C^W.5tfL^aaCDX5- 
*^i:gSS^-Si/>^;i/X^-?:|g^S 0 m&^-m 
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M&SJEfU *j V 6 4 IC&Vvt%£Sft«N E WCO R R 
ECT«#3ii«fflV%6n, Sm©x^-^A^Y > 

[0 0 8 1] 01 5fc«fctfl 6&#fl8LT, &&x^- 
**!IIE7ny* 6 4tt6o0>^5-f EI 
1 5£<fctf 1 6lC£tt.£>MASK_EVEN£<fca f MA 
SK_ODDj®^-f;/te» BMBk-3 0ftV>Uk-l 

10 dv/l/X^-D^r-S/a 01 5lCfctf.5MB I 
TS_EVENj3<fcy ! MB I TS_ODD31®7>f > 
tt. MASK E VEN33<fc£JfMASK ODD£-?-;fx 

-04--S/S >fr£tr. 9<r >K9tc£tt&*£i(Z>x? 

-*fcW*|ffl k - 3 0 * fcteBfrfS k - 2 9 TSHfofttf. 

2/>7K;i/X5-D-ir-S/3>5:, 01 6 ©COR EV 

E N 33 <fctfC O R_0 D DigMrM >lC«tfS3 IC «fc 

*©x5-**l3tTIE;!S*i<6. COR EVENTS 

J:tfCOR_ODD^^>©ffi;frWBv*£>*X"C P 
20 R4Wfc*^U:/ay*5 4©m;frT*©x^-<^v\fcr 

i©t^X_EPR4_EVEN = x " A [k 
-4 8] £«fctfX_EPR4_ODD = x " A [k-4 
7] fcfc*. 

[0 0 8 2] EPR4^h^O-fe^-b"©Zl©IUf3MlC 
*ff*Sai3-K©iB!l*&C <i£#t*Pt-©%»©tt. 
(1-D' ) ^^flflHKcm-Sfift^^UWftSfi 

So 

30 [0083] ±IB©«k e» (C*«WflMafiWJCr3V xT«W 
tt. *^T'ttfilfia{Ci3W-2.#<©^SfeJ:t)fJ!£ieHlC 

*5fee*SfiWfe«fct«sffl«(*«, *?§^©iit»fej:t>*i®s 

£*l5T'&3e>. *^«ffl$©^SJ:O f iiratt±<M^ 

[si] EPR4^-r*;i/©itfs^r^7*;i/S:^b-ria 

40 T'^So . 

[H2] 8^EPR4^^*;b©KffiHT*S>-5„ 
[S3] EPR4^-V*;bfc<fctfPR4^*MC#-r 

[E94] 8^EPR4^-v*;i/©hl/U^0T'fe-5„ 
CIS 5] #^©M;J3J:lH3afctSffl"*-5, EPR4 

[H6] PR4^^tr#ffi^feJ:^ x^-^58^ 
&*teK^h^'n-fey9-<Z>l9WS:'&t?. @5©EPR4 
50 m^&>mWfe.'7uy>7WR-&Z>* 
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[07] EPR4 hUU*&a5PR4iii8&, feitfZ 

flDWSflsp&pR4s»K:»^isiaj T*^*)S-t^T©Br 

[08] EPR4TXxh7n-tyy-<D&gHi:<gti. 05 
tCfe^S E P R 4 &ffi«S<Z> <fc *)ftm&7u y ?0T'& 

[09] sstc-g-^ns-^-^^u^n^^^iEBS® 10 

[010] 08K^**lSPR4#||$pl : Ey?'n<y*<Z> 
W&0T*&&. 
[011] H8fc**ft*:t9-*i*raiiB£-7ay* 
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[012] 08{C^tlSX^-^^rffc^n^^<D 



[013] 08(c-^*nsx^-^jt^^n>y^a)|SE 

B&0T-&5. 

[014] 08tc^£nsH£r^x5-:S&>ra*/* 

[015] 08»C^ti5S^X7-*^fTiE^O^^ 
<7>tP&00>3g 1 ©SP^6D0T*&So 0 1 5 am 1 6 t§S 

[01 6] 08ic-g-**i£0i 5ayMMx.^-mmn£ 

3 6 EPR4W 

3 8 PR4fc?*tf&ffiSf 

4 0 ^xh^n-fe>v9- 



[01] 



[02] 



jflf-z-jy j<>-*y >r-*-'j 
-r— l_£j — I — iil — I — T_eJ — I 
®-i <*>-»' ® — > ® — ' 




[03] 



[04] 



«*BU«f • tit 
cm 
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